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management of muskmelon diseases, weeds, 
and insect pests in partnership with 
Evaluating sustainable, integrated 
Iowa growers 
Abstract: Several ways to decrease grower reliance on chemicals in muskmelon production were studied. 
Question & Answer 
Q: What new practices will allow muskmelon growers to use 
fewer chemicals? 
A: Better timed applications of chemical sprays and 
cover crops may prove helpful to melon growers. 
Background 
Muskmelons are one of the most widely grown and high-
est-value horticultural crops in Iowa with net profit potential 
of $5,000 per acre. They are a strong niche crop for fruit 
and vegetable growers and offer producers the opportunity 
for rapid diversification and enhanced cash flow in their 
farm operations. 
Muskmelon growers currently rely heavily on synthetic 
pesticides and fertilizers—up to 15 applications of fungi-
cides, herbicides, insecticides, and fertilizers per season. 
Public concern about the heavy use of chemicals and the 
associated environmental damage has led to tighter 
restrictions on the use of such chemicals. Muskmelon 
growers are looking for new management techniques that 
can be used in place of chemicals to safeguard quality and 
profitability. 
This project tested three alternatives to synthetic chemi-
cal use in melon production: 
• Foliar disease management with the Melcast 
disease warning system and a new biological fungicide, 
• Suppression of bacterial wilt by biologically-
based trapping and baiting of cucumber beetles, and 
• Weed control and fertilization with a hairy vetch/ 
rye cover crop. 
Approach and methods 
Foliar disease management with the Melcast disease 
warning system and a new biological fungicide. Repli-
cated field experiments were conducted in 2000, 2001, 
and 2002 at ISU’s Horticulture Research Farm near 
Gilbert and at the Muscatine Island Research Farm. The 
Melcast system was tested using wetness and tempera-
ture data from two sources: 1) a weather station located 
next to the fields, and 2) SkyBit (Boalsburg, PA), a 
commercial weather information provider that uses 
satellite data to predict local conditions.  (Melcast uses 
weather information to reduce the need for fungicidal 
sprays to combat the fungal ailment anthracnose.) 
Sprays of chlorothalonil were applied according to the 
Melcast system and on seven- and 14-day calendar 
schedules. 
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Suppression of bacterial wilt by biologically-based 
trapping and baiting of cucumber beetles. Striped and 
spotted cucumber beetles, the most important pests of 
muskmelons, transmit bacterial wilt to muskmelon vines. 
Experiments were conducted at ISU’s Horticulture 
Research Farm near Gilbert and at the Muscatine Island 
Research Farm in 2000, 2001, and 2002 growing sea-
sons. Additional trials were held at the Western Research 
and Development Farm in Castana in 2000 and 2001, 
and at the Armstrong Research Farm in Lewis in 2002. 
Two muskmelon fields at each location were separated 
by a distance of at least 1,000 feet. In 2000, plastic 
beetle traps with bait were placed in two concentric rings 
around one of the two fields at each location. Three 
spraying treatments were studied at each field. In 2001 
and 2002, traps were moved to 50 and 65 ft from the 
field. Treatments included a plant-growth promoting 
rhizobacteria, and two kinds of row covers. In each trial, 
beetles were removed and counted at weekly intervals 
one week after placement of traps in the fields. 
Weed control and fertilization with a hairy vetch/rye 
cover crop. Field experiments were replicated at ISU’s 
research farms near Gilbert and Muscatine during the 
2000-1 and 2001-2 growing seasons. Two weed control 
strategies (cover cropping and conventional weed 
management with pre-emergence herbicide) and two 
nitrogen management plans (high and low nitrogen) were 
tested in four replications. A hairy vetch/annual seed 
mixture was drilled into the soil in autumn of 2000 and 
2001. In spring, before flowering, the vetch was killed 
with a cultipacker, muskmelon seedlings were trans-
planted into narrow slits in the resulting mulch, and then 
side-dressed with inorganic nitrogen. Weed samples 
were collected and measured immediately prior to 
planting, in mid-July, and at harvest. 
Results and discussion 
Foliar disease management with the Melcast disease 
warning system and a new biological fungicide. The 
Melcast system saved three, five, and six fungicide 
sprays over a traditional program of weekly sprays in 
2000, 2001, and 2002, respectively. Despite fewer sprays 
and an increase in severity of foliar symptoms, market-
able yield was not reduced in the Melcast plots. On-site 
weather data input to the Melcast system provided better 
control of foliar symptoms than did the remotely-esti-
mated Sky-Bit data, though yields were equal in the two 
treatments. Efforts to correct forecasted Sky-Bit data are 
currently underway with the goal of providing growers with 
earlier and more accurate data for use in the Melcast 
system. 
Suppression of bacterial wilt by biologically-based trapping 
and baiting of cucumber beetles. A trap-and-kill strategy 
used against the cucumber beetles at four ISU research 
farms attempted to divert beetles from the muskmelon field 
into the traps. On each farm, beetle traps containing bait 
laced with insecticide surrounded one muskmelon field, 
while another field, about 1,000 feet away, had no traps. In 
three of five site-years, there were more beetles, more wilt 
and lower yields in the field surrounded by traps than those 
without traps. It appears that the traps sometimes attracted 
more beetles to the muskmelon site than would naturally 
be present. This increased the incidence of bacterial wilt 
and reduced yields. The effects of the traps were site- and 
year-specific, which suggests that that this tactic would not 
be consistently effective at any location. The interactions 
among the beetles, the volatile lures, and traps need to be 
better understood. 
’ ’ ’
in a muskmelon field, was used as a trap crop for 
Turk s Turban  acorn squash, planted as every fifth row 
muskmelon pests. 
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Wilting trap crop plants used to lure cucumber beetles 
from muskmelon plants. 
Researchers also tested the use of row covers, rotenone 
(insecticide), and plant growth- promoting rhizobacteria 
(PGRB) in cucumber beetle management. Use of these 
strategies provided no better control of cucumber beetles 
than did no treatment at all. There was often a higher 
incidence of bacterial wilt and lower yields in these plots 
than in the plots treated with a conventional insecticide. 
Weed control and fertilization with a hairy vetch/rye cover 
crop. In both years of this study there were more weeds in 
the cover-cropped plots than in conventional plots but 
yields were equal. This suggests that slight increases in 
weed pressure and reduced inorganic nitrogen inputs did 
not affect muskmelon yields. The question is whether 
increased weed pressure will affect weed populations in 
future years at these sites. 
Conclusions 
These experiments have demonstrated the complexity of 
pest control in Iowa’s muskmelon production. Some very 
successful IPM strategies have been identified for some 
pests, but strategies against other pests proved to be more 
confusing or less effective. Overall, there was significant 
progress in identifying some alternative IPM strategies for 
disease and pest management. 
The Melcast system is economically and environmentally 
superior alternative to conventional controls for anthrac-
nose that is readily available. Although the researchers 
did not identify an effective biological fungicide to treat 
anthracnose, growers did learn to avoid the ineffective 
Serenade. 
The strategies for cucumber beetle control were less 
successful. The traps did not consistently reduce beetle 
pressure, and actually may have attracted more beetles 
to the field in some cases. Row covers proved to be 
expensive, labor-intensive, and not very effective in 
reducing bacterial wilt and beetle damage. Rotenone was 
not especially effective and has been linked with 
Parkinson’s disease, and the plant growth-promoting 
rhizobacteria may have reduced yields. Even the conven-
tional control method, carbaryl, was not consistently 
successful in these trials. Project investigators are now 
looking at single-application systemic insecticides, 
combinations of row covers and carbaryl, and 
attracticidal baits. 
The hairy vetch and rye cover crop is a promising weed 
control strategy. Our few years of testing indicate that it 
does not reduce yield, and in combination with side-
dressed nitrogen, provides adequate fertility. Because 
using this strategy can result in somewhat increased 
weed pressure, however, we are researching the effect 
these weeds may have on the weed seed bank and 
future crop yields. Meanwhile, this strategy can be tested 
on farms where weeds are largely under control, or 
where the melon crop will be followed by a crop with an 
established, successful weed management program. 
Impact of results 
The success of the Melcast system in Iowa offers 
growers a solid alternative to calendar-based fungicide 
sprays. The cooperative trials and written reports from 
this project should result in use of this system by many 
Iowa growers. The weather data collected in this experi-
ment may be used to model corrections to actual and 
forecasted SkyBit data. Corrected SkyBit forecasts 
should provide growers with an easier method for 
applying the weather data in the Melcast system. 
Volume 13 (2004) • Leopold Center Progress Report • page 38 
Data collected from cucumber beetle control experi-
ments have been used to devise new strategies for 
controlling this pest, and enabled the investigators to 
secure two competitive grants for cucumber beetle 
research. By reporting on the failure of some tech-
niques, the researchers were able to steer growers away 
from unsuccessful control tactics. This might also save 
some money for producers. A good rule of thumb is $25/ 
acre/spray for annual vegetable crops. This includes not 
only pesticide cost but also labor, machinery deprecia-
tion, fuel, etc. 
The project work with hairy vetch and rye as cover crops 
for Iowa muskmelon gave growers information about 
alternatives to herbicides and frequent tillage. The trials 
have shown that this is a promising strategy, and have 
informed further experiments to determine the effective-
ness of increased weed pressure on future crops. The 
investigators pursued further study of cover crops in 
strawberries based on the findings of this project. 
For more information, contact

Mark Gleason, Plant Pathology, Iowa State University, Ames,

Iowa  50011; (515) 294-0579, e-mail mgleason@iastate.edu

Education and outreach 
Information about the project appeared in two articles in 
Biological and Cultural Tests for Control of Plant Diseases 
and two articles in Fungicide and Nematicide Tests. An ISU 
Extension web-based publication, “Melcast: A Disease-
warning System for Anthracnose in Muskmelon”, is being 
prepared. 
Results of all of the project trials were presented to growers 
at the Iowa Fruit and Vegetable Growers Association 
(IFVGA) annual meetings in January 2001, 2002, and 
2003. Progress reports were shared with growers at two 
commercial farm field days. Demonstrations of the experi-
ments were made at the IFVGA field day meeting field days 
at the ISU Horticulture Research Station in July 2002 and 
at the Muscatine Island Research Station in July 2003. 
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